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End
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BT xTaskCreate (taskName, pcName, stackDepth, pvParameters, priority,
pxCreatedTask) BJE(L 5. (L5 F LU N LRGN . 1HS WLL T REIR T i sSEBE 5% .

xTaskCreate (exampleTask, "example", configMINIMAL STACK SIZE, NULL, 1, NULL);

void exampleTask (void *pvParams) {
while (1) {
//do task work
}
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QueueHandle t queueName = xQueueCreate (queueLength, elementSize) BIR[5EmultilE. BASEL
queueLength FEEBAFIH AT AENHI TR SR . elementSize FREFNTCEM KD (ULFFEERR) - BAIIFFTA
JCER I K/NEBA AR R . BUEEBAF G, AT45 A A R SE Fie e s, MM SEBA FLEAS « AFISRA FIFO 4544 (4t
AN, BRI A IR A4 — MR A I

P 3 2 BA AT B B2 WS ) o it T

xQueueSend (queueName, *itemToQueue, ticksToWait) xQueueReceive (queueName, *buffer,
ticksToWait)

B — NS ticksToWait HEELR DS 2SI, RIS R BHET IR . FRE, EhiEEESERM
DGR AT G R, BT S SR AR 1] . Ak AT DUM#E 52 S portMAX DELAY. WIRELE S
INCLUDE vTaskSuspend & 1, M| portMAX DELAY ¥ FEUTS LIRMHHIENT CERIND o WiRE 0, MIBHETAa]
¥ OXFFFF.

TR E M ISR A KiE M R B, 2§ xQueueSendFromISR () fll xQueueReceiveFromISR () o

R
&5 R T RS FERIAES L BRIV F5E DGR Zd#EmE, MRt EdE, e ERE

SRR .

TEHME S BRI 1, TR TR RO B MRS B I BR . SIEAMESSE I BHUER, (5 S BRI 0.

IR HAAE S BT Z R, FEESREERN 0, MNZESHERENT. SR TS —MES, 55 8Kis
B, e T HAES . T eUEE SemaphoreHandle t semaphoreName =

= =]

xSemaphoreCreateBinary (void) g —#Hl{E 5 &E.

THEE S BN TR NS ZhE S 2R, ERIE R AMESFEREH. B, WG — AT 4357 DS 10 46
Z, MAF 10 XKESEVIN. FREEFEAN, S5EMSBERE 1, E2EE 0, IAEEERAITIA VAR
FERHEN . VUSSR AT YT [R5 i SR AR S5 8, Wil SemaphoreHandle t semaphoreName =

xSemaphoreCreateCounting (maxCount, initialCount)#H4TAIEE.

MENMELFEZESERPORER, ©S I RE xSemaphoreTake (semaphoreName, ticksToWait).
RESEWEN 0, MHEE BN ticksTowait FHREMN M. HJHHGESETEBRATSE, S HEE

xSemaphoreGive (semaphoreName) .

N3

B 75 2t lfE 5 B8R, EARZAAET, TR TR 2w ISP 55 4B U5 AR fe 2%
FE55 5 IR BRI, AR B S R AR R RS BRI B, ERIRSCELF ik o SXRE AT DL O d K PR JEE M 4 7
e MRS AT 55 B BH TN [, R HoAth s L B AR 55 U TE i3 S AR S R 55

AliEId T H semaphoreHandle t mutexName = xSemaphoreCreateMutex (void) MG H f%.
B0t S e kAN LI R s H AR AN E H TR, RS R d i A B .

MEMX

MM XAER TS Z [AIEM ISR WAL LM% . SIFIAR, WEHXEE RE — NS — NS5 A, 2
B IXE, K E Zr X R R KN i S, M X ] 55 NS < AMER 7. = hmpK
FER LR RN, REEEZMX IR/ NEITT,

W R xStreamBufferCreate (BufferSizeBytes, TriggerLevelBytes) QIEMEMNX. F—AS
B8 E R X B AN T EE. FoASEEMERN, I8 e B N aE B EROIRAS Z 87, S X AR
R B M40

WURGEM X TUil, RIEESATRE ST . R I8 38T 25 70 S5 A B0 a0 ol I BEL T P B[] | 2% R B R B KRB 25 H . A
e, RO, BRI BENT .

S5FIAR, EEHRSURNEMRX 2/, KiEwA TR & T 5B,
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xStreamBufferSend (streamBuffer, *pvTxData, datalengthBytes, ticksToWait) ;
xStreamBufferReceive (streamBuffer, *pvRxData, bufferLengthBytes, ticksToWait);

XX

WS X W TAE RIS Rz X ACAARL, (AR LB R — e B AR, 12 FR AR SC 28— 44 e 4R 5
K. thah, Regsids e KBRS, AR EURA 77,

RCE X RAE ARG X ST, Ftix BdiE A RA — MRS — DB AR IE . RCEPX W TAE S
MM IXWARR, R, A% 8N e i X CUi A BRI, T 2 A 3 A 2 i X Ay 2 e LB

AILMSH R # xMessageBufferCreate (bufferSizeBytes) IR CEM X . FREMKDREETZM X A0S
BT GARIRSD B3

A5 BT BR H50RT DA SE BB P 1 AR

xMessageBufferSend (messageBuffer, *pvTxData, xDatalengthBytes, ticksToWait) ;
xMessageBufferReceive (messageBuffer, *pvRxData, bufferLengthBytes, ticksToWait);

TE

A R P T Is AT IAME S5 (8 . FreeRTOS 7EANEAE S5t Se i A W fh TAER K. 48 B URn R4 i d k. o]
CAZE R B SR P B Bl A . AR A CHRRAE A a0 I, H O &N G amad fi F BHLIBT ok S0
taskYIELD () BRECREIELLE CPU ML .

MR SRR, SRR R g S AT R AR WRR A, WA — T4 E Bk CPU. B — M oM
Bl M ISR FHBTIL e iR s AT S I, WZRTE ISR IR B IHA taskYIELD FROM ISR () MEUA BEHEATAES V).
R configUSE_TIME SLICING BB 1, WIHEREFF R AR BUT I 46 5 RS0 R AL S5 . 1Al 2 A
G T ATH .

TEFFMET, WERF ARG RAY I BR e g m AR WMT % . WA 2 AR W T 55 BA M R e gk, A
FERR PR PRI IRIAT TS5 had R PO PR A R 5

EH T, U E RIS ENEHWOIRESE, S TR EIX TS, AAEERXT, BES Rk
S AR S AT S5 B NAEPHINOIRES B SEBRE S5 VIl RAE AT HATAESS A taskYIELD () R EEHE N BEIWRIRZS
R

HRMEMNELZ{EE, 152 N Mastering the FreeRTOS Real Time Kernel - a Hands On Tutorial Guide H7 i) “ /& 5
R
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1E FreeRTOS FifiR

AERIP A — e d s MR, JFR A R U0 i X Le B iR 115 2

HER

S O I RUR] B2 BT o B B HEAE A 2R /N KN, B I I HE SR BN IE & R AR P 1T 51 A2 1

W xPortGetFreeHeapSize () BRI LAIR [BI K 43 FC A HE 23 (ISR /N e A BB AR /N, IA) DA jE s e X
7N,

JEBEANE A B TR A HESE A 22368 ORI . I “BCB AT M ETR, AR R MM o — S SR
SR BCAIAE RS, T A HE SR 23 BC BEATL K /N R A2 A 25 5 T A7 A 1) . 0 200 FE B 5 N AR PP IR ME S 5K
BRENMHESEINELZER, 1520 www.freertos.org/a00111.html.

VSRER S Y R

BV SR — AN e AR R, 1H FreeRTOS $244E T — LB ThAE ke 75 Bh iR b 25 e 11

YL K B 2GR HEAHERR TG RIS R, o RARE . IHTEQ BT SR e o/ B e (T 5
ARG, FTU#H uxTaskGetStackHighWaterMark (TaskHandle t xTask) B, 1Z%BECK IR [FIR
AR ERAME (DL R0 o R 8 7 MCU, NIREMEA 1 FRR 1 ANMFT. X 32 2 MCU, 1 M#RR4
A B SRS, WATERCE K INCLUDE uxTaskGetStackHighWaterMark B 1.

BAh, WA AR AT A B AR 2 T o 83K configCHECK FOR STACK OVERFLOW B 1, PIAZAIG A kefaEr 2
TEAEA B W N o WERANEE, R P ARV 8 R B B BR B0 o 7 N R e £ R A B e S ) R A7 0 7
RAEARFEAT IR E. Blin, RRBEHE, FTLATIF LED. 5346, WRTLATENES R SIS Rgt. N LA
fit vApplicationStackOverflowHook () R

2% FreeRTOS Ak I 25 8., 1525 W www.freertos.org/Stacks-and-stack-overflow-checking.html,

PRIER

Tracealyzer (Fi#KH FreeRTOS+Trace) J&—Fiortr TR, ARG TN HFEFAT RS . 72X B2 7t
AT iR PR B A SR AR, bR AR A M. Tracealyzer PUEIFEAL T R B IS ITHREAESS, XEBIT R
ZH M. A RWF/E Atmel Studio Hf A Tracealyzer i8], 152 LN % FreeRTOS™ Using Percepio® Trace
on ATmega4809. T TREZEH, &2 I www.freertos.org/FreeRTOS-Plus/FreeRTOS_Plus_Trace/
RTOS_Trace_Instructions.shtml.
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i@ PLU R EERE N Atmel | START H3kI ATmega4809 ] FreeRTOS 7:fl: http://start.atmel.com/#examples/
ATmega4809/FreeRTOS. Ji & (fAfif 45 ATmegad809 Xplained Pro L i it EXT3 4% OLED1 Xplained
Pro. 47t OLED Ron B 1R neT e, RN AP 2 LED N4k, 3% T8 S A58 LED, [FIET 555
OLED &R DA Wt 7 i d 4l 44

N s

Atmel | START 7155 H Bt & FIBEAFUn R BTk

ATmega4809 Xplained Pro 7ft T B A
ATmega4809 Xplained Pro ¥ T H A& —/4H ik ATmega4809 AVR®H 54l (MCU) M4 .

K 6-1. ATmega4809 Xplained Pro

MicrocHIP

ATMEGA4809 X PLAINED 7=

ll_l.l|l|lllll
mikro
BUS A\
PWM
INT
RX )
7 |

M Ti: www.microchip.com/developmenttools/ProductDetails/atmega4809-xpro.

OLED1 Xplained Pro 3B TEf
OLED1 Xplained Pro & — A e LAM, W H 128x32 /¥ (¥ OLED &/nBf. =4 LED M=%, EEEEAT
— Xplained Pro 34l T B0 4 e 4 Bt o
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K 6-2. OLED1 Xplained Pro

® tittitiéi!

ORI
E B

BUTTON 1 BUTTON 2 BUTTON 3

GND

. OLED1 X PLAINED rro

M T: www.microchip.com/developmenttools/ProductDetails/ATOLED1-XPRO.

X9 AEAMEF
R AR 05k FL BRS04 LED R, AbBLEHI% 2D H(E OLED BH4E L Somm i), iR “ W RTOS FFR A B
FAREEE” FATT AR BA ik, BN, AR ALK I % AR 55

P75 R8N TR PP AT IRV, SR E — N B AR 55 K 4 LED 3K 250 ms INFE—K. 535k, ALBEAZHI% T 5)
PERLRE — DRSS . BhAh, R EHEN BT, JFRE A EERES A\ OLED, XA ZBEUAFE 5 AT
SHLEM R T,

REHER T EAMESS . PINBAIL. —AE R —MRGEM XA — MR X A R SEBLIZ AR S K EE R
WS S BRay. RfA U 1R TIE 55 R LA T A Ui

R LED 1%
ATmega4809 Xplained Pro [ LEDO 4 250 ms [N4E—K. AMd RS,
BRTS

REHh—MEE D RPRSREEE, R O M ISR ORI, BRI RE LRI 4N key_queue
frIBAS .

Ea

Wi key queue HUCHEFIMHZERA, QI EAE OLED hf# LITEIM /. ESANZHT, ZMEHE R o
JFIRY 4N oled semaphore HIffH. B4, ARSI SR RIS B Rk E led queue.

LED {£%

BT led queue WA XRECHIZHFAME S, JHAHMNHIZE LED FPIRES.

R EP RS

BRI — K], FFFEIREL oled semaphore Z JG¥4 RIS A\ 2| OLED Bf4E. MR FEE, thnr Avk &,
K RIEES

JBid 44 terminal tx buffer MIREMXEWER, REKZE BN USART TX X .
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main()
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tsk_LED
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=
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Time-out
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Create string
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FreeRTOS

[Write string to OLED ]
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[ xTaskGetTickCount() ]

Time-out
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last delay

Update Yes
time?
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[ Construct string ]

Ask for OLED FreeRTOS
semaphore, set

time-out
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. FreeRTOS
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FreeRTOS
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Ejart_put_string()]
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K terminal rx buffer FIRWEIRIEAE, ISR RV S SR W B8 8. T2 B 1IN (AL 2 1 K
N, BT SHHIE terminal _tx buffer K AR G B & AR . UML BIE QT EFTR.

© 2021 Microchip Technology Inc.

IRyt

DS00003007B_CN-2£ 21 TT



AN3007
VN

El 6-10. Z&HFEWLS

tsk_term_rx
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FreeRTOS

\

Switch

'h' (| Receive bytes and
update new_time

'm' | Receive bytes and
update new_time

's' Receive bytes and
update new_time

Write
"time set" to TX J—>

message buffer

J

FreeRTOS

‘e’ _[Raise flag to update?
\time with new_time)

Write
? 'Unknown command'
to TX message
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FreeRTOS
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buffer, set time-out

FreeRTOS

Receive and update time
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Time-out

v

[Update new_time J

i)

Report time-out via
TX message buffer
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1 Clock

tsk_term_rx

:functions

Stream buffer
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buffer

tsk_term_tx

Message

uart_get_c()

>
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